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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
growing nitride-based III-V compound semiconductor 
that has high quality by preventing voids when it is 
grown by using a growing mask, and that can be used to 
manufacture a highly reliable semiconductor device with 
high design flexibility when used to manufacture a 
semiconductor device or a substrate used therefor, and 
provide a semiconductor device that can achieve high B 
reliability and design flexibility even when it contains a 
nitride-based III-V compound semiconductor layer 
selectively grown by using a growing mask. 
SOLUTION: An Si02 film 3 having a stripe shape as a 
growing mask is formed on a GaN layer 2 grown on a c- 
face sapphire substrate 1. The width of the upper end of q 
the Si02 film 3 is made 4.8 p.m or less. With the Si02 
layer 3 formed on the GaN layer 2 f a GaN layer 4 is 
selectively grown on the GaN layer 2. If a GaN 
semiconductor laser is manufactured, a semiconductor 
layer for forming a laser structure is grown on the GaN 
layer 4. 
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[0 0 2 6] ±3iE©i;-5l34S^^tl/c3©^B^|c:fct\T 
gy'X^©±4S©ilia$:4. 8 >u mttTt^JjSfc tTtN?, 
[0 0 2 7] 

[^B^©^jS©jf*e§] WT> 3©^©HJ£Jf$^|;otN 

TIH®&#S§L7&:/)<^iftBfl^-5o «cfex H*S»5PJ©±IH 
l3fcUT. |sl-Sfcli^-r^gP»l3l±[B)-©??-^^^ 

To 

[0028] sr, zammmi oni&mmizjiZG 

a N/f©fi£«^>4l30UTi«B^-r^ 0 |115li. 3©^1 
©HJMsfj§l3«fc-5G a Nilroi5£S7D>S$:^ro 

[0 0 2 9] 3©^1 ©H)Msf{gl3fcUTI£, HI 5 A 13 
^•TJ;^I3, Wx.«cffi©-9-7 3"f 736tR1 ±I30!)^.I±' 
5 0 0 — 6 0 O°CflJ*©<SjgT*^A<0iJ^.I*'2 0 — 30 

n m©7 : E^77^fflGaNK777l4)i!iI*-tt 
ft. S4fi>S^^ 1 0 0 0°CflJtS-Cr±^^-ti-T3©G a 
N / \' >y 7 7 « & ®*| x t: * * v V >»U/3c« 13 <fc »J *S B B B fb ^ 
-tt. if£ a B B !f5©75teft<^5 o ££$£&© G a Nil^fl^-r 
•I.O ^L-T, 3©^.^bbG a N^±I3 GaN ££>-SflJ$ 

JfcJK *< 1 0"cm •'gft©*fSa© GaN12*tilbh 

•2) o 



&m2 0 0 0- 1 6 4 9 8 9 (P 2 0 0 0-1 64 9 8 9A) 



[0 0 3 0] #J;U4 7 y ^£^fe7jc?g$t£m^T 

affifflai*fT^c:i:fc:iD^ GaNjf 2±cD?§n j pgHb 

ISiit-So 0 5 BtC^-TioiC, GaNJf 2 

±(cm^©j^8ISi?rj^J:t)F/fSc7)ig^OS i 0 2 flI3£ 
JfMlT£o C^S i 0 2 M3^ff$J55c^^, #J;U4CVD 

fttC, CCDS i0 2 K3*U V^^ffiSScfctfx. 

i-2o> fimzmuzx h7^7Mt:^^-->^ 

U JffiSv^^SJKfiE-TSo CCDS i 0 2 R30;^- 
->^<4, CTitfR I Effi^^^KS^trzkiSa^fflt^ 

fe^icy h^^^V^ffitlcfc t)fT«5o CCtlt CCDS 
i0 2 13^^-->^tl)l®i:, v**ffi©±aB(Z> 
*§W, tTScDliW 2 tmz&misKteZ&olz-fZo 
CCT% CCDfiKfi^^>>i: UTCDS i 0 2 J5M3cd±Scd 

(4, C©S i0 2 ^3c?)±^©iHW 1 ;fc<fclfT*S<D*iW 
2 ttWIAtt4. O/imfcU CG>S i 0 2 M3©I»P8B 
(D«W 3 J40»J;tK2. 0^m^*r^o CCDSiO 

[0 0 3 1 ] #tC, J&fiv**i:LTCDSi0 2 Bt3# 
ffMStifccEtJ-;?^ 1 ^MOCVDSIrtC 

#At^o ^©MOCVDgH^ «*K, 6^&L< 
tt^^VU^^&ftS^ffiCDS^SeSllBAT^So cffi 

*A (TMG) ^ctr>^>^E-T (NH 3 ) *«l&-rs 
SffiiBffiSWitf 5 0 0 - CW± 1 2 0 O-CKJLT 
©ffi5£©ffiJMBKfc: U MOCVDffitJ:DQaN©a 
g* ccDh^> ^rtU7^i:im #J;L{4H 

[0 0 3 2] GaN©J5Kgi£jg:#S£ L < 14 1 

fc, ^t'Jr^Coutjt H 2 #*i:N 2 rtf;*fccD 

^It©at«(zW-r-5H 2 tf^CDgfcgCDit ( [H 2 5tf^CD 
tffcft] / ( [H 2 + [N 2 #*©«t 

s] ) ) **«*«5 oxtiTfcas«kat:, ^n^ncD 

So *fc* J«««flE*5 0 0"CW±1 2 
0 O'CUT^-f 3CDI4. 5 0 0°CttT©<SS-r(4Sffi± 

•S\ S*«©Sc±ttCBa«4«flEU**6T*So CCT 
{4, C ©fiJcgiaK £ 1 0 0 0°C£tZ> o 
[0 0 3 3] &teWA&&RmB£#±3&ntfL&*&£t* 

W±«»-T4o C*UC4 5> S«±T-GaN©iIiRfiS;g 



(4x GaNCDjgiitttfS i O, M3©WP»C*$»aa 
aNJi2CD*fflCjltRWt:4jS8U mm<D'mM£ #lz& 

eaatf«fti, — *B*iB«««fc:H:*f*u sio 2 

. K3®BlPSBt:45»aGaNJB2±taH#tta©G a 
N*4*fi6S-TSo *&«dftPJ|3&*|iiil-rsi: % GaNI 
4CD3tB#S i 0 2 K3©*Efc««ig-®]g£j::fc 
So <*&£££fi£*ittl>i: % GaNS4{4JP££iiUfc 
4*6 S i 0 2 flS3©i|ii^[pJ^CD«|^fp]J5Eg(c<t DSiO 
2 flI3±(C&6£gLTtS><o GaN® 4cDJ5£m^^6(C 
Jitrfc. SiO,il3©*HlP»/p6«*lRlJ««LfcO 
aNJ14l^±#^ft£GD<PjlET-^&"rSo GaNJI4CD 

ic, ^ffl^fg^f $S B B 0 CDG a Ni 4 ^Hii: LT?# 
^n^) 0 CCT*(4x C£>GaN/14£#iJ;lJ4 1 0. 0 ju 

[0 0 3 4] «±©ct-5(c s CCD^ lCDHJ£JBJBKck;ft 
- 14, cS-tf7T-r^StEl±(C^S^nfeGaNJi2± 
(C, fiEfi^^^fcUTO^ h v>f ^JBttoS i0 2 R3 
*JBfi)cbfcttS8t?GaNJB4*fiJcfi*-&Stl^'«c, Si 
OjKSOlfflCBW, £4.. 8^m«Ti:fiafbLr 
^SCfclCi!), S i O z K3±fc:;»3UT S i0 2 R3 
©ftWP»4»6KI*|qlricftbfcGaNJB4HI±*«'&(*:-r 

f SGaN14 &m SvlWTiSo C©4?lC 
LTGaNJB4 *j«ft*-frfc*co**«|(ti8KilJtffla 
thltffll^ChCc);^ -Tfttot), CCDGaNJ14 
±taft»*I I I-VM6H*S*I*^tt 

SSBSrfSSCfctfT^So 
[0 0 3 5] C (D^ktiMCDtfe 2 (DMKMM^Z 4 G 

a N JB © J5E ft * ffi ( z o i % T K 0£ "T 3 o 

[0036] zcom2<Dmmftmiz&^T\t, G a N Jl 

2il;MlfeS i0 2 i3^^ h7^7Mi:/^- 

9 (Cx S i0 2 SS3$r^— x^f>yu v^^gp 
tC*5i*£S i 0 2 BI3CD±^CDiHWi *ST^CD*IW 2 4 

S i 0 2 K3-©«H*«rt«t«fflLfe-7 t —/^--JBtti:a: 
34o(C CCDS i0 2 K3S^-->^t^o CCD 
S^tcts^T*. S i 0 2 SM3cD±^^iliIW I 144 . S 
/zmfilTttSo Sfe, «^«»^B«S0ffi»ja* t 
K^ffi«l6^»*]a*35«» e 4 -5 CD IS 

Stlcg*S*^fe-&sa^e, S i 0 2 SI3CDT^CD 
«W 2 lztttZ>±$$(Dimw { CDhtWi /W 2 14, 00*14 
0«±0. »j8(c(40W±0. SWTiitSo 

mfcmzit, S i 0 2 flg3CD±$gCD*lW l &4. 0/2 in 



(7) 

£4 . OMmtn o Sfc. Si Oi J«3<Z>«*te1 . 
0/imtt5o 

[0 0 3 7] friz, m6 Bld^f kolZ. fg1 (D^MEJf^ 

CDS i O, «3ftJKi«UfcttlBTG a N«4 

50 *(Dffe©3fc(4. mi G)Mffigtt£HttT&&® 

[0 0 3 8] Z(Dm 2 (DH^teldct oT t . ff§1 CDH 
[0 0 3 9] C(D«Wa)fS3<Z>*J«}B«8l3J:4G 

[0 0 4 0] Cl(Z)S3(Dll*Sff5SSirfcUTI±. 0 7 A IZ 
TjkT^olZ. GaNI2±lcMLtS i Oi Jg3£* 
S^^^tt!^/\°^-->y-r^l^^. fg 2 CDHJSffsJK 
l::feltS hf^<D^-M°-x^>y£mv CCD|^ N 
V^gPKfeltS S i 0> fil 3 a>P5fi»J<7>«'j0S/)<v ^<D± 

W, Miao<D«fi?7>6JBfi)EtSo mi*&uzi*. S 

l Oi Jgt3CD±i£(D*IWi ^Ohl, TiScDitgW, & 
8. OMmiiL, maZV<D$SVJi £4. 0//mh« o 
Sfcx S i Oi /S30)JP*I±1 . OMm^T^o 

[0041] ;^i^ x H7 Bi3^r«fc-5i^x m 1 <dhjsj£ 

FJlCfeltSfcleHtlCx GaNi2±l:/iIl77^hlT 
<DS i Oi fflt3*JBfiEUfcttffirGaN«4Srtft*-tt 

s G ^(Dfbozti*^ sgi ommzmtffimT'&zcD 

Tr N l&B££iiiB§f So 

[0042] z&wzs&nmmiz&^xt,, m^ com 

3(DH*fiff^JlCfct\T[ts J$iiT7^ LTCDS i O, 
Jg!3 CD±*£<D*IW. *<l5K0T.fe*Ci:f3J:»?x 

[0 0 4 3] Z©«WO*4C!)SIJtJ|5HSCJ:*G 

[0 0 4 4] Cl<D^4(Z)HtSJf^(3fclxTli. GaNi 
2±l3JB/#LfcS i 0,13^^ h^^^tt!3/\ 8 ^- 

->yLTfiE*V^^€:flgrit-r4l»l3. S8AI3^*r<fc 
d(3s S i Oi R3 ST-/t-xyf>yL % VX^gp 
IdfeltS S i 0j JR30±iS0>t)sWi ft«T«B0)«Wi <fc 

51 Oi «3CD#JE*M5H^HttO) ^-/t- 
»«tfe*J:dl3, CCDS i Oi Bt3*/t*-->yr 
So CCDil^felMTt x S i Oi Sii3CD±^<DigW. 
Ii4. 8Aim^Ttt^o Ku«Jl*lft«&<Z>ffi 

X^CDlSI+ldgSjg^^feiiStH^/)^, Si0ijg|3 
CDTiaS<7)*SW» II^-rS±^CD4®W, (DitW. /W 
i lis ff» a. tf 0 tLt 0 . 8WTs »ai3l*0tl±0. 5 
ttTttS,, «f*W!3l±s S i Oi /IM3 6D±ig<7)1gWi 



^12000-1 6 4 9 8 9 

£4. OAtmfcU Ti£CD*IW> £8. O/imtU M 
PgPCDifsWj £4 . 0 Atmh-TSo £ fc. Si Oig3 
CDJ!£!i 1 . O/xmfc-T&o 
[0 0 4 5] ;*I3, EI 8 Bl3^"T<fc5l3, S! 1 CDHJSJfc 
miZteifZtmmiZ^ GaNI2±llSl7X^hLT 
CDS i Oi JK3€:JBdtUfctt»TGaNJi4&jgSJl*-tt 
So ^(DfftcDdhlix «1 ©HJ»H2«fcHtt-C&4 0 

[0 0 4 6] CCDS 4 CD HjjfiJBSIlC i^Tt, f 1 CDH 

H&n t mm y 4 ?# s z t t s 0 

[0 0 4 7] JfcK\ C(D^tD^5(D^J£^SSl3i:SG 
[0 0 4 8] 3CD*5<DHJSJBIBJ3*Jl^TI±, GaNi 

2±ic^fi£L/cs i Oi jg?3£* v^^yw^mzji*? - 

= >?LTf$m^X?*:BtfiT&mz, SMaftttJ&HS 
l3fcl*Sfcl^CD^-/t-:Ey^>y£m^ COWL 
El 9 Ald^f XoiZ, ^^SlMClfeltS S i Oi ^3 CD 
ia5ffliJOffliJffi/)<s J E-CD±ig(Dl5l54' AgPTr^-rS £Tr m 
v=?->7-tZ>Z£.lZ& *K ±®ld^iagP(DI5tA,^ 
lx N ±5£CD*SW, M5HOCDi5JcSVX^S}B 

/STSo SftWlCttx S i Oi ^3CD±iS(D*SW 1 £0 
<hU T^CDitsW, £8. 0/imtL N F*f3Pg[J CD dW, 
44. 0/zmh-rSo ££x S i Oi Jgi 3 CDI?£ fi 4 . 
0 ^nriht^o 

[0 0 4 9] ;^I3 X El 9 B [Z7F~t<k oiZ^ CDHjffiJfS 
"IldfeltS hfs]^l3 N GaN12±l:/SSY^^^LT 
CDS i Oi «3 &JBfiSLfett»r-G a N^4^«S^-tt 

s 0 ^(Dffe(Dc:hi±. mi (Dnmzmt.mmT2$b2><D 

[0 0 5 0] C(D!S5(Z)IIJEff5SSl3J;oTt-. 1 CD^ 

5(DHJ5£^sll3fel>Tli. /SclYX^^: L/TCD S i Oi 
K3(D±^cd*1W, /)M5l50TrfeSdhl3J:0 x 

Siommm*. »i osi«B»fl8 -toasts 

[0 0 5 1 ] CCD^0^(D^6cD^j5SB?glCcfcSG 
a NilCD^^>Sl3Ol\r|tt0fl-rSo 

[0 0 5 2] CCD^6CDH*£^fiSl3fel\Tli. G a N/1 
2±lCff^L/cS i OiI3^^ h^^^tt!3/\^- 
= >?LTf$L&^X5&mrit-fZffilZ* EI1 0AI3^^" 
J:-5I3 N Si0.i35:gf-/t-x^>yL N ?X 
^SUI^feltS S i Oi ^3CD±i^CDi|gW l WTmCDHSW 
i £K>*£lK i2^~/N°-ttCDK®^tt4*t-S^SV 
*££ff^-rSo CCD^I^feUTt. SiO;^3CD 
±«SCD«HW. I44 . 8MmWTtt5o ZCD^S, Si 
O, M3CDTiSCDifSWi l3^rS±iSCD(|SW.CDJ:bW, 
/W, Ii1 J:»9^:§<. S?J§l3(i1 . 51X±T£>S 0 i 
fcx ClCDli^. S i Oi ^3CDTiScD>HW, (iO J: 0 ^ 
£ < U »3Sl3li1 /umW± N «t «9»aai3l*2Atmtt± 

S„ *i*W!3li; S i Oi ^3(D±^CD4§W. g 
4. Ojumt T^ScDftSW, & 2 . 0/imiiL, BP 



&m 2000-164989 (P 2 0 0 0 - 1,6 4 9 8 9 A) 



%$<DmW 3 £ 6 . 0//mttSo Si0 2 M3cD 

[ 0 0 5 3 ] HI OBCSt «fc-5lc % ^lOUSS 

ffJffiCfcM**"*: Infill::, G aNJi 2 ±«cje£:S^*$ r i: L 
X<D S i 0 2 SI 3 ft«JGR Lfctt»-C GaNI4 
-£6o *©flb©£fctt, IB 1 ©jllll5JK!lli:H»-e»4©- 

[0 0 5 4] CCT\ HI 1 1 (Is dGDig^— y^— ttOBf 

«-F*S-To mi lC3**-«fc-5fc:. fiR*©»Wt:*5^T 

tt, S i 0 2 fig 3 ©HP»C*3tf 5GaN|2 ±IC3*R 

^j(lGaNil4^ : RL y -r^)<^^T*fe^7!) s , 

■& v G a N« 4 S i 0 2 « 3 (DSH k SKH- 

(DMZlZtezt (S iO z K3©MPSB* s GaNJK4T 

<D4:«fflii:£3o fc* GaNJf 41* 

m SSiiU&tffeS i 0 2 II3©*i^fp]-N^^^fq]J5)oS 
KJ;!)S i0 2 JS3±(C^J5eRUT^)^, Si0 2 SS3 
CD#WP«*e>«*|qUaEftLfcGaNJB4B±A«*n6 
©fllBB"CdflfJ"£o GaNJB4<DJS£#ffi^6DJ¥£fc:;& 
ofcH#jSn?, ^SA S5 PS«c¥SS6DGaNJ14*«»jKM 

aNJi©KiHE(fi[*«**|qi«rfflA««ckt:ctD, JSicfi^ 
^^±t«*|q|jaftUfcGaNJB«c*Jtilteffl3&«§ISIi 
#*IT^3 (0 15#1) #s tt(DJ*«v^ 
*£fflc^fc«'&ti\ GaNI 4©Siltefit^S i 0 2 flg 
30fiiJffi«Cct^TlB±*n-5fc«). Si0 2 I3±Ci 
MSLfcGa Nil 4 CCHiJtatetttfglSjtttfna^ 

*fc* «KZ>»£\ S i O z J3I3 0T«^tiW 2 {c^-r^> 
±*8©*IW I ©JtW, /W 2 Si0 2 I 
3tDBiPgB{Ct5^TTite^6CDKil*E{i^S i 0 2 M3 

i 0 2 fiM3<£T*$GD*IW 2 tC^t-r^±5gc7)i|iiW I ©JfcW 
1 /W 2 £s JftSfclte 1 . J; Offjiiilli 1 . 7 

[ 0 0 5 6 ]aic, c©*93flD*7©*IBB«t:J:«G 

8iN&^foi'-y t 0mmj3&iz~D^xm.wtz>o mi 

lis SCH (Separate Confinement Heterostructure) 
[ 0 0 5 7 ] C©^7CDHJEffJS8{Z*5l%Ttt, El 1 2 £ 

StAdt:, »l-IB6©||JIB^fl8i:ratttt»a 
c»f7 7^7l}fil±{:GaNI2S:M^ 
-y-s :©GaN| 2±iZj&m-?X?£ LXCDS i 0 2 JJfl 
3£JK/&U f©±CMOCVDii(at)W¥at- 
(a«»*H8«K©GaN» 4 ZMfamt LTJ*ft*-frfc 
^I^M^TMOCVDSCd: Ox C£>GaN/S4c7) 



!CnIGaN3>i'^H5, nlAlGaN^7^ 
KS 6^ nSGaNMS17, WJLIiGa^ In, 
N/Ga,. 7 I n y N#fifi?#P«igCDrSt4® 8, p 
SGaN*i«19, pSAlGaN^7^HI10* 
^piGaN^^ Ml lft*ttdtJt£tt«. C 
©t§s cne>t7)®c7)Ttfeh^^)GaN®4^i£^^^: 

I n^^^U!T'$)5nIGaN3>^^ M5, n 
SAlGaN^7yHI6, n.SGaN*#il7, p 
SGaN#*«J19, pSAlGa'N^7^ Kil 0* 
ctr;pSGaNii>^^Ml 1 ©j&5ffi&tt0«;U£ 1 
0 0 0°CIIKhU I n*§trHTS)SGai. x I n, 
N/Ga,. y I n y N^m*^#P«5t©rSt4S8.£DJ5£ 
ftSKttfllitf 7 0 0-8 0 0°Ch-?Z> o nlAlGa 
N^^y h*I6*5j:t;pSAlGaN^7^ 

1 1 1 m5tm<DMf&i£^ mm a iauoi g a# 9 

0%T-fe^>o 

[0 0 5 8] ZZX, Ztl<b<Dm<Dm£<D—ffl&mtfZ> 
ts niGaN^>^^M5|j;3//m, niAlGa 
N^7^h*i6(i0. 5/znu nSG a N3te»«JB 7 (i 
0. l//nu pSJGa.N5te#i£/19fc*0. 1/zm, p^ 
AlGaN^7^ KI1 OliO. 5//nu pg^GaNn 
>$2YM1 liiO. 5/imct:t-^>o nSGaN 
3>**hJi5> nSSA 1 GaN^^u/ KJlSiJctVxi 
^GaN*^17Cli Ht-tlt«iliSi*H- 
7*U pfGaN3tiSI9, pIAlGaN^?^ F 
Ml 0^J;t>-p^GaNzi>^<7h^l 1 (cliT^-fc:/ 

[ 0 0 5 9 ] ZCD&s Ztlh(DM^ Y-y^fxtz — 
&&V7Z*zr$(Dm%m%imb, EMC plGaN* 
ii!9> pSAlGaN^^^HHOUWpSG 

fStt f b cd » CD ^sa a * ff 5 o 

[0 0 6 0] ftC, pMGaN^>^^Ml U(: s 

?) &Bf&Ltz'&, Z<D\si?Xts^->*-?X?tL 
X, Mxl^R I ESl:it)niGaND>^^ hJI5ca 
J9£#|qJ<7)ifc*©8S£ ^T^^7^>^*-r^vi 0, 
nSGaN^Vi'^ M5^±i^ n^AlGaN^ 
•7'Vh'I6, nSGaNMS17, rSt4S8s pSG 
aN7ti»«®9s pSAlGaN^7y KJi 1 0&&Zf 
pSGaN^>^^hIl l h 5 >f ^(I^^-jh 

[ 0 0 6 1 ] ^^^>^"(cffliNfeb^^ h/^ — 

>4Bft*Lfc», pSGaNa>^^ hJI l l±lzmJL 
BN i/AuJK^N i/P t/AuBM^iT^6*5p0iJ 
fifii 1 2 *JfJJ5E-T^4:tt«c, ^^7^>y^nfegB7>c7) n 
SGaN3>^^ hJB5±^W^«T i/A HR^?)* 
3n{piJftJSl 3&B$,-r -So 
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(9) 



t#P»3 2 000-1 64989 



[906 2] d©gU ±«£CD«k^l3UTU-1f48JtA^ 

-r-i>o ftic zoj^-zv-i is>7 j t> -xt^-i 7&¥\z 

C Hffiii©G a N^mW^-V^mmtsHio 
[ O 0 6 3 ] ZCDm 7 OHH^Sir £*U2. U -1f4Si£ 
$ff5^r§^^il©Titi!ii^?.G a NJI 4 
4WICx 3(D^B^©^ 1 ~m6<DHJSJf$«l3«fc.5G a N 

Ji!ilI]<hfc-S^©?&if&U&K&G a N ig 4 £ tiT 
l\£> 0 CftldJ;'?, SftB$©*S*S£B>3±-f £>Ci:An:# 
•SCOT. ft$Mt4©?gl*G a NS^^ffcU --yfcff* d 

[00 6 4] C©«fc3lc:G a N/i 4 tflCfcltS^ 

tfT^SCtfrb, Vt&<D & ■? IZ ^ &FO#g£|gijS£Stf- 
rli>^SSi:7&:i,X h ^ ^gp £ Jf^-T -5. <fc 
ft;b&<TJ:Uo So&x*il£. XSv-f^gpi±, 

m<Dj5falzmf$.-t2>Z£tfT-Z. LTzt^X, nmssm 

w&amnyj&Hzj&t&TzzttfT-zzo -t^t>*>, m 
iLi£mffiizjLK>&m2stmW&mf&-rz>ffiiz. 

IrU < 1 1-20) Ufatfmtiit. ^ro^iojicft 

s i o, m3mmtiLmtm±inztk^-t?>z 

tfcT'Z&o dCDcfcdlC, Cl©fg7©|gj5£J£figi;:J;tl 

is, is-y'm'MZfim-tz^mwmcDTt&tteZG a n 

G a N^#^ftU-1f©l£It©g|£jgtfp!o±T-l>i:U-? 
[0 0 6 5] JSl±C©»W©S5JfiJe©C^t*T*<*fl<Jl: 
t©TI*ft < . Z<DmBR<D&ffitfif§.miZ&-3 < &«©£ 

[0 0 6 6] m*-tt, ±ifi©IS 1 —Iff 7 ©HJSSJfcffSKfc 
t»T^(ffc»tt, tt*4, Stiu 7otX*: 

Sffctt* fifiis ttfck St5. J5?ifck ya-b^^ir^fflLx 
[0 0 6 7] a#6t,|;(i v ±itf©fg 1 ~m 7 ©HJSJfSflS 

ClfcUTte, X<? t UT©3. Y^-rymxcDS i 
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